Abstract
Introduction

1.
The use of Information and Communication Technology (ICT) in schools has become widespread in many countries throughout the world. The extent to which it has been incorporated into the school systems vary widely from simply as a tool to help produce documents to one that is fully integrated into the whole school management practices Osodo (2010) . Education institutions in Kenya in the 21 st century, just as in other parts of the world, are increasingly becoming complex multidimensional organizations requiring tremendous input in terms of human, financial and physical resources. Such school working environments are bound to overwhelm the abilities of today's' teacher and administrator if they are not aided in the performance of their school administrative duties. Therefore, these developments demand that educational institutions modernize their tools of conducting business to enhance the effectiveness of management and leadership.
According to Ray and Davis (1991) , the potential of information communication and technology (ICT) to enhance human capabilities and revolutionize management of organizations was first realized in other sectors of human society, mostly in the business world and the military, other than in education. The importance of ICT contribution is also widely recognized both in the workplace and at home. These examples are just a few pointers which show that ICT is becoming a vital enabling tool that can no longer be ignored in the management of schools.
A study carried out in The United States as revealed by Bird (1984) indicate that USA was the pioneer in this field, developing the first business applications for applications such as finance and payroll back in the 1960s. Many other countries needed 15-20 more years to reach the same level of school administrative computing. Some countries, especially developing countries, still await the entrance to the initiation stage due to a lack of capable professionals, technical infrastructure and finance. Countries that were active in this area included Hong Kong, The United Kingdom, New Castle and Netherlands. All these countries had their first school administration computer applications by the end of the 1970s. it is interesting to note that even though a number of developed countries had initiated school information system, integrating it into school administrative system came with challenges such as lack of technology applications, computer infrastructure and clear education management information policy system. These and many other challenges call for more research in this area to ascertain the level of education management information system inception in secondary schools.
A study carried out by Visscher (1999) found that school information systems are not only designed for assisting school managers, but are also used by clerical staff in registering, processing and out putting students, finance, personnel and other data for day to day routine work. The research further showed that school information systems are mainly used for clerical work, with managers so far failing to receive much benefit from these systems. School information systems may include student monitoring system for evaluating long term student progress. Student progress data can be entered into these computer-assisted systems which thereafter produce student progress reports that can be used at both teacher and management level. The external school systems designed for feeding back school performance data (indicating schools performance data compared with that of other schools) can also be factored in. Integration of such systems into school management is still weak at present but will grow in importance for school management with a move towards performance related pay, observes Visscher (2001) , It is therefore important that the present study should provide ways in which ICT use can be promoted in school management.
According to the Ministry of Education (2008) on the Final Report on the Kenya Education Management Capacity Assessment (KEMACA), many processes in the school sector seem to take too long. The time required for staffing approvals and movements, timetabling, student financial records, admission and student examination records is always cited as taking too long. The government strategy for the development of Education management information system is to develop an electronic-based infrastructure at all levels, to support processing, use, sharing and dissemination of available data and information. This has not been adequately realized at secondary school level to any meaningful degree (MOE, 2008) .
In Kenya, MOEST (2005) observes that ICT integration in school management practices involve information system based on one or more computers, consisting of a data bank and one or more computer applications which altogether enable the computer-supported storage, manipulation, retrieval and distribution of data to support school management. This implies that specific nature of a particular school information system is dependent on the number and character of computer applications (e.g. student administration, personnel management student timetabling are all included in the school information system. In other cases, computer technology also provides policy-making information to school organizational staff that supports them in their strategic management activities. The activities of teachers and clerical employees in schools result in a data bank filled with hopefully, up to date data on the school organization and its environment. This data bank enables the production of valuable managerial information like trends, patterns, forecast, retention rate, dropout rate and graduation rates of students. Kavagi (2001) noted that from the early 1990s, increasing numbers of secondary schools in Kenya acquired computers for use in the institutions. The initiative was partly due to pressure from government and NGOs. Despite the central role occupied by administration in the schools, for a long time there has been little emphasis on the implementation of computer technology in management in the Kenyan Schools. However since the turn of this century, the Kenyan Government has been working towards the realization of transforming all educational institutions in the country to be ICT compliant as attested by the interest shown on ICT in a number of government policy documents (Republic of Kenya, 2005) . It was therefore important to carry a study on how secondary schools have incorporated ICT in school management.
Just like in other counties in Kenya, (KEMACA 2008) found out that ICT use in delivery of services in secondary schools in Siaya County still face a major challenge. According to the study which was a project of the Ministry of Education, Education Management Information System in schools was seen to play critical role in the provision of timely, reliable and accurate data and information for use at all levels of the education system. However, the findings indicated that secondary schools experience difficulty in maintaining proper records that could form the primary data for effective EMIS at the school level.
ICT integration in school management is becoming increasingly used in schools, with the intention of enhancing effectiveness and efficiency in the delivery of services. However, many processes in the school programs still seem to take long. There are delays in school time-tabling, processing of student financial and examination records, mishandling of files that contain MOE data forms, TSC data forms, staff return files and financial return files that often get lost during the handing over-taking over by the school principals. Even though the government of Kenya, working very closely with Kenya's private sector, Kenya Ministry of Education Science and Technology (MOEST), and Computer for Schools Kenya (CPSK) has assisted schools to integrate ICT in their management system, the effect of this initiative on the delivery of services has not been ascertained. Therefore the focus of this study was to determine the effect of ICT in the delivery of services in public secondary schools in Siaya County in Kenya. The purpose of this study was set to determine the effect of integrating ICT on the delivery of services in public secondary schools in Siaya County, Kenya. Specifically the study was guided by the following objectives: To determine the areas in which ICT is used in the delivery of management services in public secondary schools. And to recommend strategies of enhancing ICT in the delivery of management services in public secondary schools.
Research Methodology 2.
Research Design
This study adopted the descriptive survey. According to Mugenda and Mugenda (2003) , a descriptive survey involved asking a large group of respondents' questions about particular issues or phenomenon. Descriptive survey was adopted in this study for various reasons. It allowed the researcher to adopt a holistic approach in the study sampled schools. Secondly, it was easy to use research tools like questionnaires and interview schedules.
The study was carried out in Siaya County of Kenya. Due to factors such as expense, accessibility and proximity of the county to the researcher, Siaya County was considered appropriate for the research. Siaya County borders Busia County to the North, Kakamega County to the North East, Vihiga County to the East, Kisumu to the South East, with Lake Victoria to the South and West. It has an area of 2,530.5 square km. Poverty level index is 57.9 % (Rural) and 37.9 % (Urban) (Siaya District Development Plan, 2002) . Resources available are agricultural land, fisheries, indigenous forests, rivers, and timber. The main economic activities are subsistence farming, livestock keeping, fishing, rice farming and small scale trading. Other economic activities in the County include wage employment, rural self-employment, and urban self-employment. The County has six Districts namely Gem, Ugenya, Bondo, Siaya, Ugunja, and Rarieda and a total of 167 registered public secondary schools: 16 provincial boys' secondary schools, 20 provincial girls' secondary schools, 130 mixed public secondary schools, and two national schools (Siaya District Strategic Plan 2005 . Siaya County was chosen because of its accessibility and proximity to the researcher. More importantly, according to Siaya County Education Report (2011) , the County's inception of ICT in secondary schools is relatively low. The study population consisted of 167 Principals, 167 Deputies, 334 Heads of Departments in the examination and boarding section, 167 Secretaries and 167 Bursars/ Accounts' clerks. According to Siaya County Education Report (2011) , the estimated registered secondary schools comprise 16 provincial boys' secondary schools, 20 girls' schools, 130 mixed public secondary schools and two national schools.
Purposive sampling technique was used in selecting schools that have incorporated ICT in the delivery of their management systems. Purposive sampling technique was appropriate because according to Kombo and Tromp (2006) , it selects participants based on a particular purpose of the study. In this case, it selected participants that had the required information: only those that had incepted ICT in the delivery of management services in secondary schools in Siaya County were used for the study. Saturated sampling technique was used in selecting one principal and one deputy from each sampled school, giving a total of 43 principals and 43 deputies respectively, after 5 principals (10%) and 5 deputies (10%) will have been involved in pilot study. Saturated sampling technique was convenient because the elements under study are few. A purposive sampling technique was used in selecting one secretary, one Bursar/Accounts' clerk and one Head of Department in the Examinations and one in Boarding Department in each sampled school, giving a total of 43 Secretaries, 43 Bursars/Accounts' clerks, 86 H.O.Ds respectively after which 10 (10%) were involved in pilot study. The departments were purposively selected since they document a lot of information regarding other departmental documents and student management records. Data was collected through the use of questionnaires, interview schedules, and observation schedule.To ensure the validity of the research instruments, at least two members at the School of Education at Jaramogi Oginga Odinga University of Science and Technology who are experts in this area of study scrutinized the research instruments. According to Mugenda and Mugenda (2003) , validity is the degree to which results obtained from the analysis of the data actually represent the phenomenon under study. If such a data is a true reflection of the variables, then the inferences based on such data will be accurate and meaningful. Therefore, the suggestions of the experts were used in revising the instruments before preparing the final copy.
Reliability refers to the quality of a measured procedure that provides repeatability and accuracy of the research instruments (Gall and Borg, 2006) . Therefore, before the instruments are used to collect the data for the study, a pilot study was conducted in three schools that were selected for main the study: one in mixed school, girls boarding secondary school and the other in boys' secondary school. This ensured that the study got the intended information from the questionnaires. The pilot study also helped to identify the problems the respondents would encounter while filling the forms. According to Gall and Borg (2006) , a pilot study also provides data for making estimates of time and the cost for completing various phases of the research. Pilot study was thus useful in establishing extraneous factors that might have affected the research results.
Permission to carry out the research was sought from the Ministry of Education Science and Technology through the School of Graduate Studies of Jaramogi Ogimga Odinga University of Science and Technology, and the County Director of Education, Siaya. Letters notifying various institutions of the intended study were collected by the researcher two weeks before the start of the study. Each of the sampled schools was visited twice or more. The first visit was for introduction, familiarization, and distribution of questionnaires. The second visit was for the interview and collection of questionnaire. The in-depth interviews were conducted with the Principals through discussions in a semi-formal environment. This approach was preferred by researchers because it gave the participants a free atmosphere thereby encouraging openness (Kombo, & Tromp, 2006) .
Data collected from questionnaires and interviews were processed and analyzed in line with the research objectives. Information on areas in which ICT was being used in the delivery of management services were analyzed descriptively through percentages, tabulation, mean and frequencies. Information on the effect of integrating ICT in the delivery of management services in secondary schools were analyzed descriptively though tabulations, frequencies, and percentages. This was done using the H.O.Ds Questionnaire, document analysis and through interview schedules. Tables and descriptions were categorized depending on the categories of respondents. Information on the availability of computers, computing materials and existing government and school ICT management policies were analyzed through document analysis from various schools and government documents. This was done by drawing tables and listing available documents. They were interpreted as per the research objectives. Documents from various Heads of Departments were also be analyzed through tabulations, frequencies, range and mean. Analysis of data seeking opinions about factors limiting the use of ICT in the delivery of management services in secondary schools were analyzed through tabulations, percentages and frequencies. Qualitative data from interview schedules from the principals were transcribed, and written in verbatim according to various themes, categories and sub categories as they emerged during the study (Mugenda and Mugenda, 2003) . Information on strategies of enhancing ICT in the delivery of services in secondary schools were equally analyzed descriptively.
Results and Discussion
3.
Factors Limiting the Usage of ICT in the Delivery of Management Services in Public Secondary Schools.
The research question responded to was; what are the factors limiting the use of ICT in the delivery of services in public secondary schools in Siaya County? Table 4 .9 reveals that there were several factors that were limiting the usage of ICT in secondary schools. The study indicated that the major factors were; inadequate ICT facilities in the department, few members of staff had skills in the usage ICT equipments, and inadequate finance. Other factors such as virus infection on the stored data, negative attitude of the staff on the usage of ICT in management and fear of access of confidential data stored on ICT equipments.
During interviews with all (100%) principals, the study established that inadequate ICT facilities in the departments were a major problem since not all members were able to access the ICT facilities. This was making work very hard as each staff was working toward meeting the deadlines. This factor was a hindrance to efficiency of the ICT work performance. The principals further maintained that the inadequacy were due to priority given to ICT by various Board of Management. The principals further noted that in most cases their schools were forced to operate with minimal ICT facilities. Further interviews with all (100%) secretaries indicated that there were few computers and other ICT equipments in most schools.
Further interviews with the principals indicated that most staff were lacking ICT skills, and were not able to make use of the ICT facilities. The principal added due to lack of skills most staff do prefer to give their secretaries work to do for them and this they maintained was eroding confidentiality of the documents. According to the secretaries majority of staff members were semi skilled in ICT and were still making the secretary work difficult.
Financial difficulty was noted as a major hindrance for the use of ICT in school management. The principals also noted that schools were lacking funds to effectively implement the ICT total usage in the management practices in secondary school. The principal further explained that the free secondary Education funds were meant for specific vote heads and they were not allowed to divert the funds for other usage. The principal also maintained that the cost of ICT equipments were so high that it was not easy to afford purchasing of many ICT facilities.
During interviews with the secretaries, the study established that there was virus infection on the stored data in the ICT facilities. The secretaries also noted that most computers were infected with virus which was destroying the data stored in the computers. The secretaries also noted that most staff was downloading documents that were highly infectious to the stored data. According to the principals, the virus infection was a world phenomenon that require precaution on which computers to be preserved. The principals also maintained that most infected computers were kept and the ones with sensitive data were preserved for only authorized persons.
Due to inadequate skills in ICT, most teachers and other staff were negative attitude on the usage of ICT in management. The principals further noted that the resistance from other staff was due to their fear of monitoring system that would accompany the implementation of ICT in management. According to the secretaries the resistance was a result of laziness among staff that was complaisant with the old system of management. The secretaries also noted that it was not going to be easy for semi illiterate when each worker would be required to use the ICT whenever they had to pre sent their work to the administration. Although ICT had a good storage system, the principals however feared access by authorized persons the confidential data stored on ICT equipments. The principals maintained that storing in the data on ICT was not the best as they could be easily access into by un authorized persons.
Strategies of Enhancing ICT in the Delivery of Management Services in Public Secondary Schools.
The fourth objective was to recommend strategies of enhancing ICT in the delivery of management services in public secondary schools. The research question responded to was; what strategies are put in place to enhance ICT use in the delivery of services in public secondary schools in Siaya County Table 2 . Showing strategies of enhancing ICT as reported by principals (n=43), deputy principals (n = 43), Heads of Departments (n = 86), Secretaries (n = 43), Bursars/Clerks (n = 43). Table 4 .10 reveals that there were several strategies that could be used by schools to enhance the use of ICT in the school management system. Among the major steps were, Looking for grants from the government to buy computers , seeking for ICT grants from NGO and using parents contributions for buying computers. Other steps includes; prioritizing ICT equipments in the school board of management, organizing workshops on IT and educating the staff on the importance of ICT on the school administration.
Strategies of Enhancing ICT
During interview with principals, majority (80%) principals maintained that they were looking for grants from both the government and donor organizations. This strategy was to help bring more computers to school system. The head teachers also maintained that they were also requesting grants from NGOs to help get new computers. Some (77%) principals maintained that they were writing proposals through their local politicians to help their schools get grants for purchasing computers or the computers directly from the donors.
During interviews most (97%) principals maintained that they were trying to connect with various NGOs to donate for them computers. The principals also indicated that they were using politicians and other influential people around their schools to connect them with NGOs so that they could get donations of computers. They were doing this so that their schools could be completely interlinked right from the gate to the principal's office. The principals further explained that using ICT in managing institution was a very good way of monitoring all department while one is inside his/her office.
According to all (100%) principals their schools were planning to use parents contributions for buying computers and other ICT equipments to enable them be interlinked and managed through ICT. The principals also noted that they were intending to use PTA funds to enable the schools purchase the ICT equipments. According to majority (87%) principals, they were at higher level of talking with the PTA Executive to approve the use of PTA Funds in purchasing more computers for school management.
During interviews with all (100%) principals, the study established that the principals were prioritizing ICT equipments in the school board of management. They noted that the board of management was to make their first development agenda for this new financial year. The principals also added that making purchase of ICT equipment a priority was a noble course towards school progress and development. They added that this was the only way of helping them to adequately monitor and control their schools.
Most (85%) principals noted that they were currently organizing in-house workshops and seminars on the use of ICT in school systems. Such seminars were meant to make the staff understand the usage of ICT as well as to know how to use various equipments in the day to day running of the school affairs. The principals maintained that such workshops were important because most staff members were semi-illiterate when it comes to ICT usage. The principals also indicated that they were aware that some of members their staff had not trained on IT and that warrant the workshops and seminars. Some (66%) principals maintained that they were currently educating their staff on the importance of ICT on the school administration. This sensitization was necessary because it is a new approach to administration which was surprising many staff.
Summary, Concluson and Recommendations 4.
Summary
The study established that there were several factors that were limiting the usage of ICT in secondary schools. The study indicated that the major factors were; inadequate ICT facilities in the department, few members of staff had skills in the usage ICT equipments, and inadequate finance. Other factors such as virus infection on the stored data, negative attitude of the staff on the usage of ICT in management and fear of access of confidential data stored on ICT equipments. These factors needed to be checked in order for ICT to be properly used in managing schools.
The study also established that there were several strategies that were being used by schools to enhance the use of ICT in the school management system. Among the major steps were, Looking for grants from the government to buy computers , seeking for ICT grants from NGO and using parents contributions for buying computers. Other steps includes; prioritizing ICT equipments in the school board of management, organizing workshops on IT and educating the staff on the importance of ICT on the school administration.
Conclusion
The study established that there were several factors, which were hindering the usage of ICT. Such factors were; inadequate ICT facilities in the department, few members of staff had skills in the usage ICT equipments, inadequate finance, virus infection on the stored data, negative attitude of the staff on the usage of ICT in management and fear of access of confidential data stored on ICT equipments. From the findings, the study concluded that schools should find ways of curbing all these factors to enable proper usage of ICT in school management.
The study established that schools were taking several steps to help in enhancing ICT delivery among such steps were, Looking for grants from the government to buy computers , seeking for ICT grants from NGO and using parents contributions for buying computers. Other steps includes; prioritizing ICT equipments in the school board of management, organizing workshops on IT and educating the staff on the importance of ICT on the school administration. From the above findings, the study concludes that more support should be given to school to enable them achieve their dream of fully implementing the usage of ICT in the management of school activities.
Recommendations
The study also recommends that all factors limiting the usage of ICT should be eliminated through collaboration of all stakeholders such as sponsors, county government, central government, parents and well wishers.The study further recommends training for all stakeholders on the benefits of using ICT in school management.
The study recommends that more strategies should be put in place to enhance the use of ICT in school management. The study further recommends that strategies should be supported by the stakeholders to enable schools achieve their dreams of using ICT in managing their systems
Recommendations for Further Studies 5.
The following recommendations for further study were made; A study should be conducted to establish the effects of ICT on students finance management in secondary schools.
A study should be conducted on the factors affecting the use of ICT in the management of library resources in secondary schools.
